CLIPPEDIMAGE= JP409055462A 
PAT-NO: JP409055462A 
DOCUMENT-IDENTIFIER: JP 09055462 A 
TITLE: SEMICONDUCTOR DEVICE 




PUBN-DATE: February 25, 1997 ( 

INVENTOR-INFORMATION: 
NAME 

TAKEGAWA, IZUMI 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

FUJI ELECTRIC CO LTD N/A 

APPL-NO: JP07208633 
APPL-DATE: August 16, 1995 

INT-CL_(IPC): H01L023/48 

ABSTRACT: 

PROBLEM TO BE SOLVED: To lessen a semiconductor device in manufacturing cost by 
a method wherein an internal thread is provided to an external lead-out 
terminal board so as to dispense with a conductor fixing nut and to save 
man-hours required to fit a nut in a package. 

SOLUTION: A part of an external lead-out terminal board 4 inside a package 1 
and a mounting board 5 mounted with a semiconductor chip 2 are connected 
together with a connecting board 6, and the others of the terminal board 4 
extending out of the package 1 is bent at a right angle so as to come into 
contact with the surface of the package 1, and a female thread 7 is provided to 
it. A blind hole 8 is bored in the package 1 corresponding to the internal 
thread 7, and a conductor 1 1 comprised in a main circuit and the external 
lead-out terminal board 4 are fixed together with a screw 9. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to semiconductor devices, such as a power module used for power converters, 

such as inverter equipment. 

[0002] 

[Description of the Prior Art] In recent years, many contained power modules to a power converter, such as IGBT 
(insulated-gate type bipolar transistor), are used. Since this power module constitutes a main circuit, it is fixed with a 
conductor and screws, such as a copper plate. Drawing 7 is an important section block diagram of the conventional power 
module, and, in the internal configuration view of X-X-ray disconnection section of this drawing (a), and this drawing (c), a 
plan and this drawing (b) show [ this drawing (a) ] the internal configuration view of the Y-Y line disconnection section of 
this drawing (a). The external derivation terminal assembly 4 is bent right-angled by the outcrop, and contacts the front face 
of a package 1. The large breakthrough 14 is somewhat formed in the exposed external derivation terminal assembly 4 from a 
screw, the nut 13 which fixes a screw 9 to the package 1 side which corresponds with this breakthrough 14 is inserted in, and 
the concave hole 8 is formed so that the point 10 of the screw which overflowed this nut 13 can be contained. The conductor 
1 1 and the external derivation terminal assembly 4 for constituting a main circuit are fixed with this screw 9 and nut 13. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the structure of the conventional power module, the man day for 
needing the nut 13 for fixing a conductor 1 1, and inserting this nut 13 in a package 1 starts, and there is a problem that a 
manufacturing cost is high. In order that the purpose of this invention may solve the aforementioned technical probrem, it 
makes a nut unnecessary and is to offer semiconductor devices, such as a power module of a low manufacturing cost. 

[0004] J . u . uu . 

[Means for Solving the Problem] In order to attain the aforementioned purpose, in the semiconductor device which has the 
external derivation terminal assembly drawn from the interior of a package outside, the female screw for fixing an outer 
conductor is formed in the part exposed to the exterior of an external derivation terminal assembly. Moreover, it is good to 
open a concave hole larger than the diameter of a female screw in the package side which corresponds with the part where the 
part which the external derivation terminal assembly exposed contacts a package front face, and a female screw has it. 
Moreover, the part which the external derivation terminal assembly exposed is made to separate from a package front face. 

[Function] The role of the nut for fixing the conventional screw is given to the female screw formed in the external derivation 
terminal assembly. 

[Example] Drawing 1 shows the important section block diagram inside the power module of the first example. This drawing 
is an internal configuration view equivalent to drawing 7 (c). In the package 1 made from a resin, a semiconductor chip 2 is 
arranged and the gel 3 (soft resin) for protecting this semiconductor chip 2 from dirt or moisture further leaves space, and is 
choked up The mount plate 5 in which the external derivation terminal assembly 4 and the semiconductor chip 2 in a package 
1 were carried is connected with the connection plate 6, the external derivation terminal assembly 4 exposed out of the 
package 1 is bent right-angled, the front face of a package 1 is contacted, and the female screw 7 is formed. The part (inside 
of a circle) of the screw containing this female screw is expanded and shown. Moreover, the concave hole 8 can open in the 
package 1 corresponding to the part with a female screw 7, and the point 10 of a screw is contained. The conductor 1 1 and the 
external derivation terminal assembly 4 for constituting a main circuit fix with a screw 9. Although not illustrated, naturally 
the breakthrough along which a screw 9 passes has opened in this conductor 11. 

m0071 Drawing 2 shows the important section block diagram inside the power module of the second example. It is the 
internal configuration view where this drawing is also equivalent to drawing 7 (c). Since the external derivation terminal 
assembly 4 exposed out of the package 1 is distant from package 1 front face and the point 10 of a screw is out of a package 
1 it is not necessary to prepare the aforementioned concave hole in a package 1 . When the point of a screw touches a package 
Tof course, you may prepare a concave hole in a package. Since gel 3 fills all space with this package 1, it is small from the 
case of drawing 1 . Moreover, a snubber circuit etc. can be prepared in the space of the external derivation terminal assembly 
4 and p ackage 1 fr ont face. This example can be applied when gel 3 is not filled like the package 1 of drawing 1 of course. 
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r00081 Drawing 3 shows the important section block diagram inside the power module of the third example. This drawing is 
an inte rnal configu ration view equivalent to drawing 7 (c). This is the example which applied the screw 9 section of drawing 1 
to the package 1 of drawing 2 , and has become small from drawing 1 . The drawing 4 or the drawing^ shows the 
modification corresponding to the first or each third example. A part of external derivation terminal assembly 4 is embedded 
on the side attachment wall 12 of a package. The external derivation terminal assembly 4 can be firmly fixed in a package 1 
by carrying out like this, and a screw bundle can be performed certainly. 

[Effect of the Invention] A reduction of a manufacturing cost is aimed at by reducing the man day which makes a nut 
unnecessary by giving the role of the nut for fixing the conventional screw to the female screw formed in the external 
derivation terminal assembly, and inserts a nut in a package. 



[Translation done.] 



2of2 



2/11/02 4:32 PM 



